METADATA AND NUMERICAL DATA CAPTURE:
Vapor Pressures

(1 - Component)

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for Vapor Pressures of 1 component
with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used 1n this example 1s from:

. Chem Eng Data 1997, 42 475487

Thermodynamic Equilibria in Xylene Isomerization. 2. The
Thermodynamic Properties of m-Xylene'

K. D. Chirico.* 5. E. Knipmever, A. Nguven, J. W. Revnolds, and W. V. Steele

Bartlesville Thermodynamics Group, EDM Petroleum Technologies, P.O. Box 2543,
Bartlesville, Oklahoma 74005

475

Measurements leading to the calculation of the ideal-gas thermodynamic properties for mxylene are
reported. Experimental methods included adiabatic heat-capacity calorimetry (5 K to 430 K}, vibrating-
tube densitometry (323 K to 523 K. comparative ebulliometry (309 K to 453 K), and differential-scanning
calorimetry (D5C). The critical temperature was measured by D5C. Saturation heat capacities for the
liquid phase between 430 K and 550 K and the critical pressure were derived with the vapor-pressure
and DSC results. Results were combined with an enthalpy of combustion reported in the literature to
derive standard molar entropies, enthalpies, and Gibhs free energies of formation at selected temperatures
between 250 K and 550 K. The standard state is defined as the ideal gas at the pressure p = p’ =
101.325 kPa. Standard entropies are compared with those calculated statistically on the basis of assigned
vibrational spectra for the vapor phase. All results are compared with literature values.



Vapor pressure for 1 component
m-xylene (i.e., 1,3-dimethylbenzene)

Table 2. Summary of Vapor-Pressure Results for

m-Xylene®

standard K flkPa AplkPa  a/kPa_ ATIK
decane 208.640 1.89082F —-0.0003  0.00 1 1
decane J22.280 3.9024 00004 0.00 This data set is
decane 328.459 5.336 0.000 0.00 1
decane 328.459 5.336 0.000 0.00 considered here.
decane 237.564 B.001 0.001 0.001 0.010
decane 244 412 10,671 0.000 0.001 0.008
decane 248,946 13,335 0.000 0.002 0.008
decane 355,722 16.674 —0.001 0.002 0.0
decane 360484 19.6931 —0.001 0.002 s
decane 366 807 25,036 —0.001 0.008
water 366,705 25,026 0E 0.008
water a73.152 31.185 : 0.007
water 279,540 38561 —0.002 0.004 0.008
water 285.969 47.248 —0.002 0.005 0.007
water 302455 a7.780 —0.001 0.006 0.008
water 208012 70118 —0.001 0.007 0011
water 405.601 B4.545 —0.001 0.008 0011
water 412.213  101.299 0.005 0.009 0.014
water 418883 12078 0.00 0.01 0013
water 425615 14323 001 0.01 0014
water 432383 169.01 0.00 0.01 0.014
water 439202 19851 0.00 0.02 0.014
water 446046 231.98 0.00 0.02 0.014
water 452947 26998 —0.01 0.02 0013




Experimental Method Info :

The accuracy and precision of the temperature measure
ments for the ebulliometric vapor-pressure studies are

estimated to be 0.002 K and 0,000 K. respectively.

Uncertainty estimates:

Given in the data table.



m, Guided Data Capture - Thermophysical and Thermochemical Data
File Edit Tools Help

Reference Commpound Sample Mi:-:turel Daka Tables

=- 159? chi ki O
=~ m-=ylerne

Sample 1 [za;fd;39.90m= hc)

2. CLICK Property

1. SELECT the sample of the
compound for which the
data are to be captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There are
separate tutorials, which describe capture of this information, if needed.)




i, Property and experimental method for m-xylene

tethod of masurement;

E=penmental

Froperty amoups 1y anor pressure; Boiling temperature: and Azeotropic T & P

Froperty: "apor ar Sublimation pressure

| P from the menu.

1. SELECT the Property
Group: Vapor pressure; Boiling
temperature; and Azeoptropic T &

2. SELECT the Property: Vapor or
Sublimation pressure,for this example.

Comrment I_

3. SELECT the Units from the

menu: %kPa, here.

[ophional]

1 ariable data |

One data point

Cancel




. Property and experimental method for m-xylene
Help

=101

ropeyael 1+ SELECT Method of Measurement from the list

eopery: | provided. NOTE: Other can be a valid selection and
Unite should include a brief description in the Comment field.

tethod of meazurement: | Tin ebulionmeter -

m— |

Expenmental purpose: IF'rinn::ipaI objective of the wark

2. SELECT the Experimental
Purpose from the list provided.

Camment |'| 3. CLICK [-Variable

ional
[optional] / Data for the example
1/ ariable data

One data point

Cancel




. Yapor or Sublimation pressure (kPa) as function of 1 variable(s) - IEllil

Substance: m-vylene - sample # |4 -

— Definition of Meazurement Rezultz [Abzolute va Relative 1 o The Independent Variable

IDECTEE )| (Temperature) is autofilled.
SELECT the Units from the menu.

—[Data presentatmn .
Uncertainty, if known.

L L

Property set # [4 an
: .
Phaze 1: I j Phaze 2: IEEE

E 1. SELECT Direct value for the -~
Definition of Measurement

Results and Experimental values for
Data Presentation, here. Numerical Data -

i

Carnn




im, Yapor or Sublimation pressure (kPa) as function of 1 variable(s) : - |I:I|i|

- j Sample # I 1 - I

Independent wanable: Temperature . ——
|7|Tem|:uerature j Units | 2. Type the PI'ECISIOII Of the i

Property Value, if known.

Substance:

ot

1. SELECT the phase for the

property value Phase 1: NOTE: The Constraint s filled
| Liquid, here. | automatically based on the property
— D ata presentation definition.

I E wpenmental walues

Froperty zet # |1

ID.DE i kPa v

‘ Frecizion af the Property V' alue =]

Cormment to this record: |

Numerical Data




i, Yapor or Sublimation pressure (kPa) as function of 1 vari:

War 1 | Property

m-Xylone®

See next page...

Table 2. Summary of Vapor-Pressure Results for

S TYPE, or much preferably,
PASTE the variable and
property values into the table.

standard ApllPa aliPa ATIK
decane A08.640 . —0.00032 00003 0.025
decane 322290 30024 0.0004 00005 0013
decane A28 459 523G 0.000 0.001 0.ola
decane A28 450 523G 0.000 0.001 0013
decane 337564 B0l 0.001 0.001 0.0l
decane 44 412 10671 0.000 0.001 0.009
decane 349045 12,335 0.000 0.002 0.009
decane AR5 722 16.679 —0.001 0.002 0.009
decanes AG0.484 19,4931 —0.001 0.002 0.009
decane ARG .8OT 25,094 —0.001 0.002 0.008
g ARG, 795 25026 0.000 0.003 0.008
water avalsz al1.185 —0.001 0.003 0.007
water A79.540 ARAG61 —0.002 0.004 0.008
water AR5.069 47 348 —0.00z 0.005 0.007
water 302 455 RY.TEO —0.001 0.006 0.009
water ananlz 70118 —0.001 o.oo7 0011
Clef  water 405601 84,545 —0.001 0.008 0011
| water 412,213 101.299 0.005 0.009 0014
water 418893 12078 0.o0 0.01 0.ola
water 425615 14323 0.0l 0.01 0014
water 432383 169.01 .00 0.01 0014
water 439202 19851 .00 0.02 0014
water 446045  231.08 .00 0.02 0014
water 452 947 -0.01 0.02 0013

_{of x|

Aocept Cancel




. Yapor or Sublimation pressure (kPa) as function of 1 ¥ariable{s) __ - |EI|£|
File Edit Acktion Help
Yar 1 | Froperty |
1 208 540 19992 Table 2. Summary of Vapor-Pressure Results for
2 322290 39924
3 328,459 5,336 f plkPa AplkPa  alkPa
4 328.459 5.336 A08.640 1.990928 —0.00032  0.0003
5 337.564 2.001 A22.2090 2.00924 0.0004  0.0005
5 4412 06T 328450 5336 0000 0.001
328.4549 5336 0.000 0.001
v 343946] 13335 137564 so0l § o000l 0000
g 385722 16679 244412 10671 0000 0.001
3 360,434 19.931 248 946 13,335 0.000 0.002
10 IEG.807 28 036 a55. 722 16,6749 —0.001 0.002
1 EETIE IE0OE 60484 19931 | -0001  0.002
12 373,152 31185 A66 807 25 036 —0.001 0.002
: : ] AGG.TA5 25 026 0.000
13 473,540 48.561 : 272152 31185 | 0001
14 385,969 47 348 ] a79.540 AR561 —0.002
15 392 455 By 780 ] A85.969 47.348 —0.00z2
] 392 455 57.780 —0.001
::S iggg‘nf ;E;E a0a.012 TO.118 —0.001
: : ] 405.601 24,545 —0.001
18 213 1.2 - 412.213  101.280 0.005
19 418.893 120.78 ] 418.803 120,78 0.00
21 475 15 143 273 ] 425615 14323 0.0l
437 383 169.01 .00
21 432,383 169.01 430,707 108 51 0.00
2z 433.202 138.51 : 446046 221,08 0.00
23 446 045 231.98 ) 452047 260,08 00l
24 452 947 269.94
Clear the T able | Wiew plok | Aooept | Cancel |

NOTE: Simple CUT/PASTE procedures can be used within the table to

convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




. Yapor or Sublimation pressure (kPa) as function of 1 wariable{s) o ]
File Edit Action Help

Yar 1 |PID|:IEI'I_',' | . Yapor or Sublimation pressure as function of Temperature =101
1 303,640 1.9932 Tools  Help
2 322 290 3.9924 -
3 328.459 5.336 |
4 328 459 5.335 |
5 337 564 5001 1 CLICK V' l 220 2. CLICK lans
B 344,412 10.671 C lew p Ot 200_
7 349,946 132,335 R u 1 AX t th
.| 22 52 | to see a graphical 0 see Ihe
g : 160 | N N
10 366,507 25,036 R lt t
140
i | == == representation of o A1TErnative view.
13 379.540 38561 -
14 385,964 47,343 th d t B
15 392,455 57.780 e a a ° 80
15 339012 70113 .
17 405,601 B4.545
18 12213 101.299 a
13 416.893 120,75 20
20 475 515 143.23 i |
21 432383 169,01
22 439,202 192 51 =
23 446,046 231.98
24 453547 2R9a

Clear the T able Accept Cancel

Wigw plob |

i&. Logarithm of ¥apor or Sublimation pressure as function of reciprocal TEI‘I][IEr: 10| x|

Taools  Help

3. Check for
typographical
errors and
CLICK 0K,
when done.




. Yapor or Sublimation pressure (kPa) as function of 1 variable(s) - |EI|E|
File Edit #Action Help

Yar 1 | Froperty |
1 308.640 1.9992
2 322250 3.9924
3 326.459 5,336
4 326.459 5,336
5 337.564 £.001
B 4412 1067
7 349946 13335
E /6722 1667
3 360484 19.931
10 3B6.607  25.036
1 36795 26.026
12 373152 3185
13 373540 38561 C LIC K A (jcept
14 385.989 47348
15 392455 57740
16 392 70118
17 405,601 £4.545
18 12213 101.259
19 418833 12078
20 425615 14323
21 432383 16801
22 433202 19851
23 446046 231.98
24 452,947 26983

Clear the T able Wigw plaot




wm. Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

NOTE: The new data set

Reference: Compaund = .
— appears in the tree under the
= E'E'? chikni @ appropriate Sample.
oo

NOTE: DOUBLE CLICKING on
the data set allows editing of all
entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




